A Cephalometric study, using Tetragon Analysis, was performed on Lateral Cephalograms of 60 Orthodontically untreated individuals from local population ranging from the age groups of 18 to 30 years. The purpose of this study was to evaluate the dentoskeletal characteristics of these subjects, to establish cephalometric norms using Tetragon analysis, and to evaluate the cephalometric values for Class II and Class III malocclusion groups using Tetragon analysis. The sample was divided into four groups (1 to 4) comprising of Normal occlusion, Class II Division 1 Malocclusion, Class II Division 2 Malocclusion, and Class III Malocclusion Respectively. Descriptive data that included mean, standard deviation and range values were calculated for each group. 95% confidence intervals (limits) were provided for Group I. Between Groups were compared by using Student's t-test. The results of this study indicate that the norms established from this study should be used to evaluate the dentoskeletal relationship of our local population, for Tetragon Analysis, because certain differences have been noted between the original and current study. Thus by using the local norms one will get more accurate picture of the dentoskeletal relationship for the local population.
INTRODUCTION:
The discovery of X-rays by Roentgen in 1895 revolutionized the dental profession. The measurement of the head from the shadows of bony and soft tissue landmarks on the radiographic image became known as roentgenographic cephalometry. 1 In 1931, Broadbent in USA and Hofrath in Germany simultaneously presented a standardized cephalometric technique using a high powered X-ray machine and a head holder called a cephalostat or cephalometer. 1 Gradually it was used to study facial forms, development of norms, assessment of treatment prognosis and growth prediction for the individual patient. 2 Various cephalometric analyses have been evolved in an attempt to define the skeletal characteristics of a Dr. A.T. Prakash "good face" and a "good occlusion", in a precise and easy way. 3, 4 Recently Dr. Jorge Fastlicht, 5 in the year 2000, introduced the "Tetragon analysis" using a sample consisting of individuals of Caucasian and Hispanic (Mexican native) descent. This analysis provides a clear picture of the maxillo-dentomandibular structures within the craniofacial complex. With time, it became evident that cephalometric standards for one ethnic group need not necessarily apply for another ethnic group. This observation was first suggested by Steiner, 6 who insisted that, his analysis would not be complete unless it has been individualized according to the needs of a particular patient. This study attempts to set the cephalometric norms for the local population and to evaluate the cephalometric values for class II division 1, class II division 2 and class III malocclusion groups using Tetragon analysis.
AIMS AND OBJECTIVES:
The purpose of the present study is
• To evaluate the dentoskeletal characteristics of subjects from local population ranging from the age groups of 18 to 30 years
• To establish cephalometric norms using Tetragon analysis.
• To evaluate the cephalometric values for Class II and Class III malocclusion groups using Tetragon analysis.
MATERIALS AND METHODS:
1. Source of Data: Lateral cephalograms of 60 orthodontically untreated individuals (both male and female) selected from pre-existing files from the Department of Orthodontics and Dentofacial Orthopedics, Bapuji Dental College and Hospital, Davangere.
Materials used in the study:
• Standardized lateral cephalograms of orthodontically untreated patients • 0.003 inches thick acetate tracing paper • 0.3mm lead pencil (Fig. 1 & 2) • The Tetragon has four sides, forming four angles that always add to 360 (Fig. 3) • NPg -UI: The distance of the maxillary incisal edge from the NPog line • Retroclined upper anteriors.
Angular Measurements

Linear Measurements
• Full complement of teeth with or without third molars.
IV ClassIII malocclusion
• Angle's Class III molar relationship. 10 • Full complement of teeth with or without third molars. 6 was the first to recognize that cephalometric standards for one ethnic group need not necessarily apply for other ethnic groups. Therefore, the norms established for a given analysis using a Caucasian sample would not be ideally suited for evaluating skeletal and dental malocclusions for individuals from our local population. Thus, the purpose of this study was to establish the norms for the Tetragon Analysis with regards to the local population. This was done to ensure that, when using this analysis, we would get a more accurate picture of the underlying dento-skeletal deformity in relation to the local population. For this a sample comprising of 30 individuals was selected. This was considered to be the "normal" group and was termed as Group I. In addition, this analysis was also carried out for 3 other groups. Each consisted of 10 individuals having Class II division 1, Class II division 2, and Class III malocclusions. This was done primarily to evaluate and compare the cephalometric values of these groups to that of the normal sample. These groups were categorized as Group II, III and IV respectively. For the purpose of this study, this analysis was broadly divided into two parts, the angular and the linear measurements. The angular measurements included the Tetragon, Trigon and others (SNA, SNB and ANB). The linear measurements described the vertical and sagittal position of the upper and lower incisors. In the present study, the Tetragon showed that the upper and lower incisors tend to be more proclined in the normal population, when compared to the Caucasian and Hispanic groups. This is evident by a decreased interincisal angle, and increased upper incisor to palatal plane and lower incisor to mandibular plane angles. This finding is in conformation with the studies carried out by Valiathan, 7, 8, 9 Nanda 10 and Kharbanda.
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Compared to the normal group, there was a significant increase in the proclination of only the upper incisors in Class II division 1 group. As expected, the upper incisors were retroclined and lower incisors were proclined in the Class II division 2 groups vis-à-vis the normal group. Though the upper incisors were found to be more proclined in Class III cases, the interincisal angle was shown to be increased. This is largely due to the dental compensation that took place in the form of retroclination of lower incisors. All the above mentioned findings are in agreement with Valiathan's 9 study. The present study also showed that the upper and lower jaw bases tend to rotate more convergently in the local population when compared to the Caucasian sample taken by Fastlicht. 5 This is somewhat similar to the result obtained by Valiathan. 30 Her study showed a decrease in the mandibular plane angle in relation to Frankfort horizontal plane in the Indian population. In the current study, there was no significant difference in this parameter for the other three groups. On analysis of the Trigon, this study has shown that the palatal plane (PP) was tipped caudally (i.e. clockwise). This was indicated by an increase in the Pt.-PNS/PP angle and decrease in Pt-Or/PP angle. Fastlicht5 has stated that "the angle formed by the intersection of PtOr plane which represents the cranial base and the palatal plane, which represents the base of the maxilla, indicates the overall inclination of the Tetragon". In other words, he states that if the palatal plane is tipped cranially, the entire Tetragon would be tipped in the same direction. However, this may not be totally correct. To understand this better, let us consider a situation where the posterior aspect of the maxilla is up and the anterior aspect down; i.e. the maxilla would be rotated 'clockwise'. In this situation, there is a greater chance that, due to overclosure, the mandible will rotate upwards and forwards, i.e. 'counterclockwise'. Thus, in this situation, the palatal plane is rotated in a 'clockwise' fashion, but the entire Tetragon is not. Here, it should be remembered that rotation of the mandible does not depend only on the inclination of the PP. It also depends the amount of compensation (that is vertical and sagittal growth) occurring in its ramus. The aforementioned argument may explain the reason for convergent rotation of the jaw bases in the current study. Here, the PP was tipped caudally, i.e. clockwise on account of which the mandible may have rotated counterclockwise. The other 3 groups did not show any significant difference in either of the angles of Trigon in comparison to the normal group. Both the upper and lower jaw bases tend to be more prognathic as per the current study. This has been shown by an increase in SNA and SNB values compared to the Caucasian group. The relationship between upper and lower jaw bases, however, remains similar to the Caucasian group with a mean ANB value of 20 (± 10). In Group II and Group III the values were more indicative of mandibular deficiency with a normal maxilla compared to the Group I. In Class III cases both the jaws were found to be at fault as evidenced by a decrease in SNA and increase in SNB values. All these aforementioned results are in accordance with those of Valiathan. 9 Valiathan 9 evaluated the labio-lingual position of upper and lower incisors to the NA and NB lines respectively, while Nanda 10 evaluated the position of upper incisors to the A-Po line. In both the studies these teeth were more labially placed in the Indian population in comparison to the original Steiner's and Down's samples. Similar results have been obtained in the current study, employing NPg as the reference line. In further agreement with previous studies, it was found that the upper incisors tend to be labially placed in Class II division 1 and lingually placed in Class II division 2 cases. In this study, the upper incisors were found to be palatally placed in Class III cases, while Valiathan found them to be labially placed. This difference may have arisen due to the difference in reference lines. In Class III cases, the chin is positioned more anteriorly. Therefore, if NPg is taken as the reference line, then the upper incisors appear to be more palatally positioned, as found in this study. Vertically, the upper and lower incisors were found to be relatively infraerupted on their jaw bases when compared with the Caucasian group. This may be explained as follows: In this study upper and lower incisors were found to be more proclined. This tends to place the incisal edges of these teeth closer to the bony bases, due to which they seem infraerupted. Similarly, in the present study, the upper incisors in Group III were retroclined and were shown to be significantly supraerupted and lower incisors were shown to have no significant difference compared to normal group. In Group II and Group III, there was no significant difference in the vertical position of the upper and lower incisors compared to the normal group. Overall, Tetragon and Trigon, in conjunction with other analyses show that the upper and lower jaws are more prognathic and their incisors are relatively proclined in the local population. These analyses also provide a clear picture of the differences in the position and inclination of the jaw bases and teeth in different types of malocclusions.
CONCLUSION :
From the present study, the following conclusions can be made: 1. Both, the upper and lower incisors, tend to be proclined and labially positioned in their respective jaw bases when compared to Caucasian group. 2. The maxilla and mandible are more prognathic, with regards to the cranial base, in the local population. 3. Upper and lower jaw bases tend to be more convergent, and the upper jaw is caudally tipped in the local population. 4. Vertically, the upper and lower incisors were relatively infraerupted in the normal sample of the present study. 5. In comparison to the normal group, the following differences were observed: a. In Class II division 1 cases, the upper incisors are proclined and labially positioned, and these individuals tend to have a deficient mandible.
b. Upper incisors were retroclined and supraerupted along with a tendency towards mandibular deficiency in Class II division 2 cases. It also showed that the upper and lower incisors were lingually placed in relation to NPg line. c. In Class III cases, the upper incisors were proclined and lower incisors retroclined. Also, the maxillary and mandibular incisors were lingually placed in relation to the NPg line. This group also shows combination of maxillary deficiency and mandibular excess. On the whole, it is recommended that one should use the norms established from this study when using this analysis to evaluate the dentoskeletal relationship of our local population. This is because certain differences have been noted between the original and current study. Thus, using the local norms one will get more accurate picture of the dento-skeletal relationship for the local population.
